Abstract: This study aims to find relationship between corporate social responsibility (CSR) and food risk management (FRM), and other affecting factors of FRM in China. This is considered from the perspective of food company managers located in 161 food companies surveyed in Henan Province and Wuhan City, China. The results indicate that the company's attitude (defensive/passive/proactive) to CSR affects its attitude to food risks, and the CSR performance of a company affects the effectiveness of its FRM measures. With better CSR performance, a company experiences less risk than the ones with poor CSR performance. Among other FRM affecting factors, the budget allocated to FRM is the direct affecting factor. Finally policy suggestions are made.
knowledge and concerns over food safety. The results indicate that Chinese consumers are, unsurprisingly, very much concerned about food safety, particularly with regard to vegetables and dairy products. However Chinese consumers seemed to know little about related topics such as genetically modified (GM) and organic food.
It was also found in the same study that young and highly educated consumers are willing to buy GM food in the future once it is explained to them what GM food is and the benefits that it brings. Wang et al (2008) surveyed consumers in Beijing regarding their awareness of, willingness to pay the price premium for milk products which have been subject to Hazard Analysis Critical Control Point (HACCP) management; a quality management system used to reduce food safety risks. It was found that less than 20% of respondents had heard of HACCP, and after receiving information on HACCP then nearly all respondents were willing to pay a modest price premium for HACCP-certified products. Hence Wang et al. (2008) concluded that the demand for food safety attributes is increasing amongst Chinese consumers. Kim (2012) conducted a comparative study in China and Korea to understand how consumers evaluate the quality of the food risk management practices that are performed by their respective governments and to determine the underlying psychological factors influencing consumer evaluation. It was found that the perceived expertise of food managers was the most important influencing factor for Chinese consumers, while the company's proactive consumer protection programme was most important for Korean consumers to evaluate a company's food risk management. Levels of scepticism of consumers regarding how food risks are assessed and communicated by authorities and scientists was found to be the second most important factor in both Korea and China.
Another aspect focuses on the discussions of food safety regulations and their implementation (incentives and barriers) at both national and company level. Pei et al (2011) compared the EU and Chinese systems of food safety regulation for dairies and noted that China's new General Food Law is similar to the European General Food Law in many ways, but China still needs to provide more guidance on specific subareas. They argued that the Chinese system concentrates more on the end-products, while the EU quality assurance approach considers risks during the whole food chain process. The Chinese quality control system assumes that the removal of the low quality end products is the major part of risk management, which is in accordance with UN's (2008) statement, 'the enforcement in China of food control places an excessive reliance on end-product testing with very little use of auditing as an inspection tool'. Pei et al, (2011) further concluded that China's system is not a good system for risk management. They provide suggestions regarding the upgrade of China's regulatory framework along with the resulting costs and benefits. Bai et al, (2007) discussed detailed food safety assurance systems in China. They have argued that stringent government legislation can indeed be successful in pressurising the large food firms to produce safe food due to their high public visibility, but the food safety issue of millions of small food firms can only be solved by encouraging voluntary implementation of the legislation.
Some food safety related studies have attempted to bring Corporate Social Responsibility (CSR) into the picture. Kong (2012) considered the milk contamination scandal in China as a CSR-related event, and by comparing the stock market prices of food companies before and after the scandal he concluded that food companies' CSR-related activities can influence investors' trading behaviours at least in a short period of time after the event, but not before it. He suggested that authorities should encourage food companies CSR activities because food companies can obtain long-term benefits by being strong in CSR engagement.
With strong consumer demand for safe food and the direction of government legislation food companies will no doubt try harder to ensure their product is safe, but in such a large, geographically spread and diverse food producing and processing industry as that of China, and given the fact that there are still deficiencies of the current food safety system as discussed above, it is still to a great extent up to the companies as to how far they want to go in producing safe food. This is where the concept CSR could play a major role as noted by Kong (2012) . However, this linkage between CSR and food safety in China has received remarkably little attention. CSR recognizes that corporate growth and profitability are important, but it also requires a firm to pursue societal goals such as environmental protection, social justice and equity (Wilson, 2003; Moon, 2007; Lee, 2008; Bazin, 2009; Weyzig, 2009; Freeman et al, 2011) . CSR stresses that each firm should not just stick to the direction they receive from legislation, as important as that is, but also take initiatives on their own to assume their social responsibilities. Given the very large number of companies involved, any solution to the wide spread food safety crisis in China has to rest at least in part upon CSR. Only a socially responsible firm could be able to take full responsibility for the safety of their product. Although Bai et al. (2007) and Kong (2012) indicated that voluntary implementation of food safety regulations and engagement of CSR activities could solve our current food safety dilemma, none of them actually looked at the potential role of CSR may play to the improvement of food risk management, especially from the food company management's perspective.
Yet this can be assumed to be an important linkage; a sense of CSR by the firms should help facilitate food safety.
The research summarised here aimed to explore the potential relationship between CSR and FRM of Chinese food companies from firm managers' point of view. It is the first such study of its type and was founded upon the following key questions:
(1) Has a company's attitude to CSR influenced their way of risk management? Evidence to address these questions has been drawn from a group of 161 food companies based in Henan Province and Wuhan City of Hubei Province in China.
METHODOLOGY

Sampling frame
A convenience sampling method was employed, and 180 food companies based in Henan Province and Wuhan City in China were selected because they had business connections with one of the author's institution. Each company was given a questionnaire to complete, and the targeted respondents were managers who were responsible for product safety. A total of 161(89%) managers returned a valid questionnaire ( The current CSR performance indicator was assessed based on the perception of respondents regarding their own companies' CSR performance on a 1-5 scale with 1 being the lowest and 5 being the highest. As with the company's attitude to risks, their attitude to CSR was chosen from 3 possible attitudes: defensive (no CSR apart from profit making), passive/reactive (taking responsibility only when legally required), and proactive (taking as part of the company strategy).
2.3 Data analysis SPSS 19.0 was employed to store and analyse data using a mix of correlation analysis, crosstab and regression.
RESULTS
The current FRM situation of the case companies
During the survey, the authors investigated the occurrence of food safety incidents (OFSI) linked to the case companies for the last 3 years based on the report from the managers (Table 3) . Total maximum occurrence of all types of food safety incidents happened to one company in the last 3 years was 32 times, and the most frequent incident was 'product being illegally copied by competitors', then it is 'recall', 'employee being sluggish at work', and 'sharp reduction of profit' etc. It indicates that the perceived risk within the food industry was mainly linked to a product being illegally copied by competitors and product recall. This result is different from what people would expect to be the most frequently occurred food safety incidentproducing unsafe food. However it might give us insight in this regard that it is the accumulation of less noticeable food safety issues that led to the world-alarming national outbreak of food poisoning incidents in China in recently years. Hence the day-to-day FRM is crucial to the whole FRM situation, and the managers in the survey obviously did not see the importance of it.
The above observation is further confirmed by the descriptive analysis of the current FRM situation in Table 4 . With 1 being the lowest and 5 being the highest, the average rank of the status of early warning system was 3.53. If we take rank 4 out of 5 as being satisfactory, and anything less than 4 as being unsatisfactory. Then the early warning system of the companies was not sufficient. A more detailed analysis of the status of the early warning system indicates that more than 40% of the managers admitted that they did not have or they did not know if they have an early warning system in place. No wonder only 55% of companies claimed to be alarmed by previously happened incidents, and of which, only 35% said they had actually taken measures to prevent future incidents. It seems clear that FRM situation of the surveyed companies was not encouraging. It is not a surprise that the surveyed companies spent only 6.67% of their yearly budget on FRM even though the expected spend was 7.88% (Table 5) .
<Tables 3, 4 and 5 near here>
In contrast to the point made above, Hence it may be assumed that a company's attitude to CSR might affect its attitude to food risks -a defensive/passive/proactive CSR attitude might be related to the same type of attitude to risks. Table 6 indicates that companies' attitudes to CSR and to food risks were strongly correlated. The result of regression analysis (Table 7a , b) indicates that the company's attitude to CSR positively affects its attitude towards food risks (P value for both coefficient < 0.001 and R 2 of 0.102). Crosstab analysis (Table 8) 
003). Hence the direct influencing factor of OFSI is the budget for FRM (F3).
The rest of the factors i.e. status of the FRM early warning system (F4), the amount of training managers received regarding risk management (F6), the perceived importance of FRM for improving organizational behaviour (F7) may well influence the OFSI and some of these were certainly noted by respondents as being of importance, but there is no evidence of a direct causality between them.
<Table 10 near here>
To better understand how to improve the effectiveness of FRM, further analyses between the possible affecting factors of FRM and OFSI in the past 3 years were conducted respectively for companies with OFSI of 6-32 and those of 0-3. Table 11 showed that with p value of 0.017 high OFSI (low effectiveness of FRM) is correlated and caused by the managers' perceived importance of FRM for improving organizational behaviour (F7). Table 12 However the regression analysis proved that the perceived importance of FRM for improving organizational behaviour (F7) is the only causing factor of the lowering OSFI (p=0.005). With P value of 0.001 and R 2 of 0.121, Table 12c further confirmed this casual relationship. It seems that the perceived importance of FRM for improving organization behaviour is the causal factor of both best and worse FRM practices. The more important it is perceived to be then the more effective are the FRM measures, and vice versa. This result explains the poor current FRM situation and manager's casual attitude to FRM in 3.1. It is not hard to understand that the more important the managers perceived FRM to be then the more financial support would be given to an FRM programme. Hence the budget for FRM (F3) is the causal factor of OFSI for all of the case study companies.
DISCUSSIONS AND CONCLUSION
The results of the research reported here suggest that there is indeed a relationship between CSR and a food company's risk management and among other affecting factors of the effectiveness of FRM, the budget allocated to FRM is the direct resulting factor for all case companies, and correspondingly the managers' perceived importance to FRM for improving organizational behaviour is the direct resulting factor for both low and high effectiveness of FRM. It is the first study of its type in China and throws light on an important aspect of the country's development. The most important outcome of the research is that FRM is not given enough attention It was also found that a food company's attitude (defensive/passive/proactive) to CSR affects its attitude to risks, and indeed the CSR performance of a company has an apparent link with the effectiveness of its FRM. With better CSR performance a company experiences less risk than the ones with less good CSR performance. So a clear linkage is shown here -food companies need to enhance their FRM to deal with the food safety problems, and with the current poor FRM situation, it is more urgent to promote FRM in food companies, and one of the important measures is to promote CSR in these companies. This result to some extent provides the empirical evidence to the policy implications of Kong (2012)'s study that Chinese authorities should encourage firms to pursue CSR and firms would be able to gain competitive advantage in a long term by being socially responsible. This finding may not necessarily be all that surprising; one would expect a 'good' company to have a strong CSR as well as an FRM. Thus both become indicators of an underlying sense of responsibility held by the company. What is perhaps more important to understand is why that company has that sense of responsibility? What are the factors which encourage it within the Chinese context and how can they best be nurtured? Care also has to be taken, of course, in assuming that the mandatory adoption of an FRM would also encourage better CSR. It is perhaps far more likely that the adoption of CSR would provide a better facilitating environment for an FRM rather than the other way around. Thus policy could perhaps focus on a facilitation of CSR in the country rather than focus solely on adoption of FRM. Nonetheless, these points are no doubt a fruitful area for future research with the employment of more concrete indicators than used here, but establishing a positive correlation between CSR and FRM is certainly a good first step.
Other FRM affecting factors were also found, including the company's budget for FRM, the status of its early warning system, the amount of training managers received in risk management and the perceived level of importance of FRM for improving organizational behaviour. This list is perhaps an unsurprising one. However, it should be noted that only the budget for FRM is the direct influencing factor of the effectiveness of FRM. This echoes the results of Bas et al (2007) and Karaman et al (2012) , who argued that cost is the one of main barriers for the implementing of an HACCP and FRM system in food companies in Turkey. There is obviously a need for more investigation regarding the cost of these interventions and how this can be addressed with support from government. Thus while training in an FRM related area, not only for the managers but also for all staff in the food producing and processing industry, would be expected to be important in terms of effectiveness of FRM this research suggests that it is not so. As mentioned by Pei et al (2011) , one of the weak points of China's food safety system has often been claimed to be the lack of trained personnel, and in order to make up for this shortage the Chinese government has stated that it will endeavour to reinforce its training schemes. However, our research indicates that there is no direct linking between OFSI and the training received by managers in risk management, especially no link at all between the OFSI and the trainings received in risk communication. The lack of statistical evidence linking trainings and OFSI is perhaps one of the most surprising outcomes of the research.
The reason for this could be multiple, and one of them could be that data collected in this research regarding trainings was only the managers' self-reported training (it does not include training given to other employees), which could cause some bias. Another reason could be that the managers themselves did not realize the importance of training and it became something of a 'tick box' exercise while in fact they did not learn anything. Hence it is the quality of the training that is far more important with regard to FRM while here the respondents simply reported the quantity.
Although overall the budget seems to be the main causal factor for the effectiveness of FRM, the fundamental reason is actually the manager's perceived importance of Maximum total occurrence of all incidents for one company in the last 3 years 
